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TOM TAT

Hién nay, sy can kiét cac vat lieu san xudt bé tong, ddc biét la cat dang tro thanh mot van dé
ngay cang nghiém trong. Vin dé thiéu hut hrong cdt tw nhién dé phuc vu cdc cong trinh trong
yéu khu viee Pong bang séng Ciru Long ciing nhw phuc vu nhu cau ciia cdc cong trinh xdy
dung trong khu viee 1a vin dé cdp bach. Gan ddy da cé nhitng nghién ciru va vmg dung mun
dira thay thé cdt trong san xudt bé tong. Tuy nhién viéc sir dung mun dira triec tiép thay thé cat
ciing c¢6 mot s6 han ché nhw dg bén ciia bé tong theo thoi gian hay khi tang ham lwong mun
dira sé lam giam cuwong do cua bé tong. Tw do, bai bao di vao nghién cieu thuc nghiém phuong
phap cirng héa mun dira bang xi mdang nham tao ra cdc hat ¢é nhan la mun dira ¢é kich thiede
twong dwong véi hat cdt tie nhién. Sau khi xi mang da ninh két cé thé img dung thay thé cat
trong ché tao bé tong.

Twr khoa: Bé tong, cat nhdn tao, cot liéu, cirng hoa, mun dua.
ABSTRACT

Currently, the depletion of raw materials for concrete production, especially sand, is becoming
an increasingly serious problem. The problem of shortage of natural sand to serve key projects
in the Mekong Delta as well as to serve the needs of construction projects in the region is
an urgent problem. Recently there has been research and application of coco peat to replace
sand in concrete production. However, using coco peat directly to replace sand also has some
limitations such as the durability of concrete over time or increased coco peat content will
reduce the strength of concrete. From there, the article goes into experimental research on
the method of hardening coco peat with cement to create particles with coco peat cores of the
same size as natural sand grains. Once hardened, the granules can be used to replace sand
in concrete production.

Keywords: Aggregate, artificial sand, coco peat, concrete, hardener

1. GIOI THIEU

Bé tong 1a vat liéu xdy dung duoc tao luong cat tu nhién dé phuc vu cac cong trinh
thanh tr sy pha tron cla xi mang, cat, dd va  trong yéu khu vuc Pong bing séng Ciru Long
nuéc hode cac cht phu gia khac, duge duc  ciing nhu phyc vu nhu cdu cta céc cong trinh
Vé}o cac khuon hoac ?trén cac bé matdinh hinh  xay dung trong khu vuc 13 vin dé cap bach.
deé tao ra cac san pham xay dung [1]. Chinh phu va cac bd nganh c6 lién quan da ra

Hién nay, sy can kiét cac vat liéu san Xué‘[ soat, thi dlén’l khai thac cat blél’l thay thé cat
bé tong, dac biét la cat dang trd thanh mot vAn  tu nhién, tiép tuc ra soat tiéu chuan san pham
dé ngay cang nghiém trong. Véan d¢ thiéu hut  cat nghién da c6 dé phu hop véi thuc té [2],
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Vién Vat liéu xay dung da phdi hop v6i T6
chtre Quéc té vé Bao ton Thién nhién tai Viét
Nam t6 chirc toa dam “Thiic ddy phat trién cat
nghién va tai ché phé thai xay dung tai cac
tinh phia Nam” [3]...

Di c6 nhiéu nghlen cuu va ung dung cong
nghé moi dé thay thé hoic giam thiéu sir dung
cac vat liéu san xuét bé tong truyén théng bi
can kiét. Mot sd xu hudng phé bién nhét la:
Str dung vat liéu thay thé cac vat liéu san xuat
bé tong truyén thong bang cac vat liéu khac
nhu bot da voi, xi luyén gang, tro bay [4], tro
nhiét dién, cat tai ché, vat liéu composite, vat
liéu sgi thuy tinh, vat liéu soi carbon,... Su
dung lai bé tong cii dé san xuat bé tong mai
gitip giam thiéu su can kiét cac tai nguyén va
giam thiéu luong chit thai duoc dua vao moi
truong [S]. St dung soi thép, soi thuy tinh, sgi
carbon, soi polypropylene dé ting do bén va
kha nang chiu luyc cua bé tong [6]. St dung bé
tong vira bot dé giam lugng vat liéu st dung
[7]. Str dung cac loai soi tu nhién dé san xudt
bé tong thay thé cac loai be tong sol thép trong
cac cau kién khong yéu cau cao vé cuong do
[8-13]. Nhitng xu hudéng nay dang dugc ng
dung rong rai trén thé gidi va ngdy cang duoc
quan tAm tai Viét Nam dé giam thiéu tac dong
tiéu cuc dén moi truong va tai nguyén.

Viét Nam c6 dién tich tréng dura trén 188
nghin ha chiém 1,67% dién tich thé gidi, 2,07%
dién tich dira chau A. C6 thé xem tinh Bén Tre
1a thi phu dira ctia ca nudc véi tong dién tich
hon 78 nghin ha vé1 hon 70% ngudi dan tinh
Bén Tre c¢6 ngudn thu nhap tir dira [14]. Tuy
nhién, trong qua trinh phat trién ciia nganh dira
Viét Nam néu khong chi trong dén van dé xir
Iy cac chat thai trong d6 c6 muyn dira s& lam
anh huong dén méi trudong xung quanh [15].

Ngay nay, c6 rat nhidu cong trinh sir dung
bé tong nhe nham 1am giam trong lugng, cach
am, cach nhiét, trang tri... viéc lga chon mun
dira thay thé cat trong bé tong c6 thé vira la
mot loai vat liéu méi thay thé cat, vira lam
giam trong lugng cua bé tong va cling vira bao
v€ moi truong.

Trudc khi sir dung, hat mun dwra dugc
cimg hoa bang cach lian hat mun dira qua xi
mang tao nén cac hat c6 kich thuédt tuong
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duong véi hat cat trong ty nhién. Viéc lam
ctmg hoa muyn dira gop phan vira tao ra ngudn
vat liéu xdy dung méi thay thé cat va vira than
thién moi truong.

2. NOI DUNG NGHIEN CcUU

2.1. Trir lwong va dat tinh cua mun dura:

Dira duoc trong nhiéu ¢ ving nhiét doi,
thuong dugc trong doc theo bo bién va céac
dao trén 90 qudc gia, voi hon 11 triéu ha tap
trung nhiéu nhat & khu vuc chiu A - Thai Binh
Duong. Cac qudc gia co dién tich trong dira
16n trén thé gidi 1a Indonesia (3,8 triéu ha),
Philippines (3,56 triéu ha), An Do (1,9 triéu
ha), Sri Lanka (395 ngan ha), Thai Lan (247
ngan ha), Viét Nam (144,8 ngan ha). Chi tinh
riéng cac qudc gia Indonesia, Philippines, An
Do da co dién tich tréng hon 1 triéu ha, chiém
trén 80% san luong dira cua thé gidi nhung
Indonesia va Philippines 1a hai quéc gia c6
nang suit dira kha thap, trong khi d6 cac nudc
khac nhu An D9, Sri Lanka, va Viét Nam c6
nang suét kha cao. Céc san phém duoc tao ra
c6 ngudn gdc tir cdy dira rat da dang va phong
phu, cac qubc gia thanh vién cua Hiép Hoi
Dtra chau A Thai Binh Duong (APCC - The
Asian and Pacific Coconut Community) da
san xuat dugc hon 70 chung loai san pham tir
dura trong do6 c6 xo dua.[16]

O Viét Nam, Bén Tre dugc xem 12 noi co
dién tich tréng dira nhiéu nhat ca nuéc. Theo
S& Nong nghiép va Phat trién nong thon tinh
Bén Tre, dén cudi nam 2022, téng dién tich
dira cta tinh hon 78.000 ha ngoai cac san
pham khac 1am tir dira, chi xo dira 1a mot trong
nhitng mit hang xuat khau chu lyc cua tinh.
Niam 2019, tinh Bén Tre xuat khau gan 49.000
tan, ndm 2020 gﬁn 45.000 tAn. Nhu vay, mdi
nam chi tinh riéng Bén Tre hang nim san xuat
hon 100.000 tin mun dira day chi 1a sb liéu
théng ké thong qua kénh xuat khau ngoai ra
con mot s luong rat 1on thong qua kénh tiéu
thu ndi dia.

Trung binh v6 1 qué dwa c6 30% chi xo
dura va 70% hat mun ditra. Hat mun diura cé
kich thudc tir 0,01 dén 0,46 mm, ty trong tir
1,15 — 1,46 g/cm’, dac tinh ndi troi nhét cua
mun dira 13 d6 hat nuée rit cao [17-18].
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Vo dura Xo dira
Cay dira

Mun dira/Mun dira

Hinh 1. Xo dia va mun diea [19]
2.2. Nguyén liéu
2.2.1. Mun dvra

Mun dura st dung cho nghién ctru dugc
mua tai ctra hang cung cip xo dira. C6 thé mua
xo dira tai hau hét cic ctra hang cung cép trén
dia ban tinh Vinh Long.

Sau d6 xo dura dugc phoi 01 ngay nang
dé ché tao mun dira. Mun dira 14 san pham da
duoc loai bo cac soi xo dira chi con lai cac hat
lot qua 16 san 2 mm.

(a) Xo dira (b) Mun dira

Hinh 2. Xo dira va mun dira (nguon: tdc gid)
2.2.2. Xi Mang

Trong nghién ctru nay, xi mang dugc st
dung 13 xi ming Pooc lang hon hop Ha Tién-
Kién Luong PCB 40.

Béng 1: Céc thong s6 k¥ thuat cia xi mang [20]

TT Tén chi tiéu Gia tri
1 Cuong donén 28 ngay  MPa 473
2 Thoi gian bat dau dong két min 175
3 Khbi lugng riéng g/em® 2,98
4 Ham luong cdn khong tan % 20,0

2.2.3. Nuoc

Nghién ctru sir dung nude sinh hoat thda
man yéu cau k¥ thuat theo TCVN 4560:2012.
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2.3. Dung cu

- Can c6 gia tri chia d§ 20gram, pham vi
do tur 0-5kg.

- Binh xit nu6c phun suong.

- Sang c6 kich thudc méc sang 2,5mm va
1,5mm.

2.4. Cac buoc thuc hién cung hoa mun dira

Buée 1: Xo dira sau khi phoi 1 ngay nang,
tach mun dura qua sang 2,5mm.

Buoc 2: Can 100 gram mun dura, lam udt
mun dira bang 100 ml nudc.

Buée 3: Can 100 gram xi ming, tron déu
v61 mun dira da lam uét & budce 2.

Buée 4: Sau 15 phit, sang hdon hop mun
dira va xi ming, thanh pham 1 nhimng hat con
st lai trén sang 1,5mm va lot qua sang c6 mic
sang 2,5mm.

Burge 5: Nhimng hat lot qua sang 1,5 tiép
tuc duoc 1am udt biang cach phun suong nudc
déu trén bé mit cac hat sau d6 tiép tuc tron déu
vo1 60gram xi mang va lap lai nhu buéce 4 cho
dén khi cac hat mun dira duge tao thanh thoa
diéu kién 13 nhitng hat con sot lai trén sang
1,5mm va lot qua sang c6 mic sang 2mm.

Buée 6: Sau 24 gio cac hat mun dira dong
cing hoan toan. Tién hanh sang liy thanh
pham, thanh pham cudi cing 13 nhitng hat
con sot lai trén sang 1,5mm va lot qua sang c6
mic sang 2,5mm.

— -

Hinh 3. Thanh pham mun dira di ciing héa bang
xi mdng (nguon: tdc gid)
2.5. Két qua nghién ciru
Sau khi lap lai 150 lan cac budc thyc hién
cung hoa muyn dira, tac gia da thu duoc 120 kg
hat mun dwra da dugc ctrng hda bang xi mang,
dam bao dicu kién céc hat con sot lai trén sang



Tap chi KH&CN Trudong DPHXD Mién Tay (ISSN: 2525-2615)

1,5mm va lot qua sang c¢6 mic sang 2,5mm
v6i cac thong s6 nhu sau:

- Luong nudc t6i wu dé hoan thanh cimg
héa hoan toan 100gram mun dira 1a 400ml.

- Luong xi ming toi wu dé hoan thanh
cung hoa hoan toan 100gram mun dura la 500
gram.

- V61 100gram mun dura, 400ml nudce va
500gram xi mang thu dugc tr 760 — 800 gram
thanh pham.

2.6. Ung dung mun dira trong thiét ké két

S6 10 (09/2024)

cau bé téng cot thép (BTCT)
2.6.1. Mdu thi nghiém

Tai phong thi nghiém truong Pai hoc Xay
dung Mién Tay, duc 2 cdu kién dam BTCT.

Bé tong str dung trong thi nghiém gdm cac
thanh phan sau: xi mang Ha Tién Kién Luong
PCB 40, cat ty nhién, da 1x2(cm) va mun dira
d3 cimg hoa bang xi ming. Cip do bén bé
tong thiét ké 1a B15, sir dung cot thép cua tap
doan VAS D10 Grade 40. Cac thong sb thiét
ké cac ciu kién dugc néu trong bang 2.

Bang 2: Chi tiét thong sb thiét ké cac ciu kién

Tén cAu | Kich thwée | Capphdi | .. . . ... X A
TT kign (mm) bé tong B0 tri cot thép Thanh phan bé tong
1 | Dam D1 | 150x200x1200 B15 4 d 10, Bé tong thong thuong
dai ®6al150
2 | Dam D2 | 150x200x1200 B15 4 @ 10, Bé tong su dung 20% mun
dai ®6a150 dira thay thé cat
Thanh phan bé tong
TT | Tén ciu Xi ming ba 1x2 Cat Mun dira da cirng hoa Nuéc
kién (kg) (kg) (kg) bang xi mang (kg) (lit)
1 | DAm DI 18.51 62.84 31.42 0.00 10.54
2 | Dam D2 18.51 62.84 25.14 6.28 10.54
po)] w0 —
%ﬂ /T\ /ﬁ ; Kich thiiy lre
g g C N ] ]
- 0 —— 0
ZP [F 150 Pt/ RS :
0] 30 | 40 { B ot R L
' T ' ]

Hinh 4. Bé tri thép dam D1,D2 (nguon: tic gid)
2.6.2. Hé gia tdi va thiét bi do

Thiét bi do chuyén vi dung céu kién 1a
ddng ho so Mitutoyo san xut tai Nhat Ban
véi d6 chinh xac 1/100mm. Vi tri do duogc bd
tri tai diém gia tai ¢ gitta nhip dam. Thiét bi do
bién dang 1a cac ddng hd so Mitutoyo va dugc
xéac dinh bang cong thirc:

AL

Trong do:

AL : 1a chuyén vi do dugc theo chuyén vi
ké 1/100mm.

L: 1a khoang cach do 300 mm.

Géi tra .
di djng Va1 Géi tia
¢b dinh

Hinh 5. M6 hinh bé tri thi nghiém va dung cu do
mdt triede dam BTCT (nguon: tac gid)

Thiét bi gia tai bang kich thay luc
Enerpac 50T. Kich thiy luc va cac dong hod
do str dung cho thi nghi¢m déu duoc kiém
dinh va con han theo quy dinh. Gia tri moi
cip tai s& duoc ting dan theo kha nang lam
viéc cua ciu kién thi nghiém. Sau mdi cip
tai, s€ gilr tai tur 2 dén 3 phut nham tao sy on
dinh va doc cac két qua lan luot chuyén vi,
bién dang vung kéo, bién dang vung nén, su
xudt hién va bé rong vét nit.
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Hinh 6. B6 tri thi nghiém va dung cu do mat sau
dam BTCT (nguén: tic gida)

Kich thiy &
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Hinh 7. M6 hinh bé tri thi nghiém va dung cu do
mdt sau dam BTCT (nguon: tdc gid)

2.6.3. Tién hanh thi nghiém

bé danh gia, so sanh kha nang chiu luc
cua tung cAu kién, tién hanh thi nghiém cau
kién ddm BTCT D1 va D2 véi bé tong & 28
ngdy tudi bang cich gia tai bang kich thiy
luc tap trung tai 2 diém cho dén khi dam bi
pha hoai hoan toan. Trudc khi tién hanh thi
nghiém, cac cdu kién dam BTCT duoc quét
mot 16p voi mau trang dé dé dang quan sat sy
hinh thanh va phat trién vét nut trén dam ciing
nhu x4c dinh chiéu dai va bé rong vét nit trén
bé mit dam. Sau khi b6 tri thi nghiém va dung
cu do nhu hinh 6, tién hanh gia tai cu kién
bang kich thiy Iyc 50T lam viée véi bom dién
c6 dong hd dau do ap luc tir 0 dén 10000Psi
twong duong 700 Bar (500kN). Theo tinh toan
kha ning chiu luc cta cdu kién dam BTCT,
cac cép tai duoc thuc hién lan luot 1a 300,
500, 700, 1000, 1400, 2000 va 2500 Psi. O
modi cap tai tién hanh doc cac sb liéu dong hod
tuong ung: chuyén vi (V-1), bién dang ving
nén (PDT-1 va PDT-2), bién dang ving kéo
(PDT-3 va PDT-4), quan sat su hinh thanh vét
nut, do chiéu dai va bé rong vét nut.
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3. KET QUA VA THAO LUAN
3.1. Két qua thi nghiém

Céc két qua thi nghiém nhin chung phu
hop v6i s liéu du kién, sau khi gia tai chuyén
vi gilta nhip dam xuat hién, cac dong ho do
bién dang ciing hoat dong d@)ng bd, bién dang
vung kéo nhiéu hon so véi ving nén. Vét nurt
dau tién xuat hién tai giita nhip dam khi tai
trong dat 700Psi twong dwong 35kN. Tiép
tuc gia tai lan lugt cac cap tai dén 2000Psi
tuong duong 100kN, dong hd do chuyén vi
gitra nhip dam va cac dong hd do bién dang
cang ting. Pén khi gia tai 16n hon 2000Psi
dam BTCT bj pha hoai hoan toan, mat kha
ning chiu lyc (ndt, v&), cac dong ho do ting,
giam mat kiém soat, thi nghiém két thuc. Két
qua thi nghiém duoc thu thap va xu 1y bang
Microsoft office Excel.

Quan hé giira tai trong va chuyén vi dimg

PGN) dim D1-D2
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=4=B¢ tdng thuomg
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W (mm)

Hinh 8. Quan hé tdi trong va chuyén vi ciia dam
BTCT DI, D2 (nguon: tic gic)
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Hinh 9. Quan hé tdi trong va bién dang ving kéo
ciia dam BTCT D1, D2 (nguon: tdc gic)
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Quan hé giita tai trong va bién dang ving NEN
Dam D1 va D2

140
e

P (kN)

=4=B¢ tong thuong
==B¢ tong mun dira 20%

-l
nivt ddu tién

E=]

00025 -0002 -00015 -0001 -0.0005 0

Hinh10. Quan hé tdi trong va bién dang ving
nén ciia dam BTCT DI, D2 (nguon: tic gia)

3.2. Thao ludn
Ttr cac két qua thi nghiém cho thay:

- Nghién ctru da tao ra hat mun dira bang
phuong phap cting hoa c6 thé str dung thay thé
cat trong san xuat bé tong.

- Két qua nghién ctru cho thay kha ning
lam viéc ctia muyn dira 1a rat t6t thé hién qua
cac biéu dd: quan hé tai trong va chuyén vi
hinh 8, quan h¢ tai trong va bién dang hinh 9,
hinh 10.

4. KET LUAN

Bai bao da trinh bay cac budc thuc hién
cting hdéa mun dira bang xi mang.

Qua két qua thi nghiém co thé théy, mun
dira sau khi ctmg hoa bang xi ming c6 thé
thay thé 20% luong cat trong ché tao ciu kién
diam BTCT 15x20x120 cm sir dung cap phdi
bé tong B15.

O cung mot cp tai, dam BTCT c6 sir
dung 20% mun dira thay thé cat (dam D2)
chuyén vi gitra nhip dim it hon dim BTCT
sir dung bé tong thong thudng (dam D1) voi
gi4 tri 16n nhat 1a 54%. Bién dang ving nén
ctia dam D2 it hon dam D1 véi gid tri 16n nhat
96% va Bién dang vung kéo ctia dam D2 it
hon dam D1 véi gia tri 16n nhat 92%.
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